In this paper, we use the nationally representative Indonesian Family Life Survey dataset (IFLS-3), to examine if access to loans from informal networks such as family and friends influences borrowing behavior in formal credit markets. Our empirical results show that there is a gender dimension to borrowing behavior, with females being more likely to receive loans from family members. However, access to loans from family does not lower their propensity to seek out formal credit. For males, access to family loans does not affect borrowing propensity but it increases the size of borrowing from the formal sector. From a policy perspective, our results indicate that education plays an important role in improving an individual"s access to financial credit markets and reducing their dependence on internal networks.
INTRODUCTION
Access to formal sector loans is typically contingent on factors such as an individual"s repayment ability, their ability to meet the collateral requirement, and the institution"s perception of their creditworthiness. These issues are further compounded in developing countries with high levels of poverty, where the poor and the less-educated, who represent large sections of the population, are often priced out of the formal credit markets. These factors affect females relatively more because they tend to be overrepresented among the poor. Although governments and non-governmental organizations in many developing countries through microcredit programs have attempted to promote microenterprise or income generation activities, studies from Bangladesh (Webb et al, 2002; Halder and Mosley, 2004) , show that the ultra-poor lacking livelihood resources are reluctant to borrow due to their fear of being overburdened. They were moreover, found to have a fear of the cash economy. For example, Webb et al. (2002) find that 84% of the poor women in their sample refused to borrow because of their fear of debt, and due to their concerns of other people"s perception of them being in debt. Similarly, in a recent study from Indonesia, Johnston and Morduch (2007) find that in their sample, nearly half of the creditworthy poor households were averse to taking debt and did not seek credit. The incidence of debt aversion was found to be relatively stable across income groups.
Under these circumstances, informal networks, such as friends and family members, often play an important role in supporting the credit needs of low-income individuals who lack collateral, lack knowledge of formal sector markets or when formal sector markets are unable to meet their credit requirements fully. Alternatively, individuals may simply feel more comfortable borrowing from family members rather than banks due to the administrative process involved in obtaining formal-sector loans. Consequently, access to loans from internal networks may lower the propensity to borrow from formal sector markets. In this paper, using the nationally representative Indonesian Family Life Survey dataset (IFLS-3), we examine if access to loans from informal networks such as family and friends influences borrowing behavior in formal credit markets. We first analyze how family networks shape an individual"s expectations of being able to borrow internally. Then, conditional on this expectation, we investigate an individual"s knowledge of formal credit markets and their likelihood of borrowing from formal credit sources.
Despite the advantages of family networks as a source of credit (e.g., quick to obtain with little or no administrative cost), it is ultimately a risky strategy since it increases the vulnerability of borrowers to exogenous economic shocks in the event of unavailability of credit from family members. This is particularly true if family members face similar economic circumstances. Furthermore, individuals who rely heavily on family transfers to satisfy their credit requirements may have few incentives to seek formal credit. However, access to formal sector credit has many advantages such as fostering greater independence, promoting greater repayment discipline and giving individuals the opportunity to access larger loans. Another consideration is that in our dataset, females tend to rely on internal loans relatively more than males do and have a lower likelihood of being able to identify a formal sector lender. 1 The impact of access to internal loans on borrowing behavior in the formal credit market is also different for males and females. To explore these gender differences more fully, we conduct separate analysis for males and females.
Our analysis has policy implications on the issue of whether to target female borrowers. Developing countries such as Bangladesh, Bolivia and India have extended microcredit programs to women as a key strategy for poverty alleviation by encouraging formation of micro-enterprises. In Indonesia, despite the plethora of microcredit institutions and the success of the cooperative-style bank BRD (Bank Rakyat Desa) and the state-owned people"s bank BRI (Bank Rakyat Indonesia) in initiating small business, a national-level microcredit program targeted at women is lacking. The share of female borrowers in BRI, the largest provider of microcredit (i.e., small credit up to Rp.50 million (US$9262)) in the country, is low, and has in fact declined from 24% in 1996 24% in (Ravicz, 1999 to 18% in 2002 (Khawari, 2004) . Nevertheless, there is evidence that females are willing to participate in microcredit initiatives (Ravicz, 1999) . Our results suggest that policies which specifically target females can help in alleviating their excess demand for loans.
LITERATURE REVIEW
Indonesia has a number of microfinance programs that provide financial services to low income households. The main microfinance (MFI) providers in Indonesia include Bank Rakyat Indonesia (BRI), Badan Perkreditan Rakyat (BPR), private banks, cooperatives (e.g., Koperasi Unit Desa (KUD)), semi-formal financial institutions (e.g., Lembaga Dana dan Kredit Pedesaan (LDKP) and Badan Kredit Desa (BKD)), International bodies (e.g., the World Bank), the national pawnshop (Perum Pegadaian, PP), and the national post office.
The largest microfinance provider is the Village Bank operated by BRI (BRI-UD), whose vast and deep outreach is in part due to its successful saving mobilization initiatives which lowers the cost of credit provision to rural areas. However, in terms of access to credit, key shortcomings of the BRI-UD are that loans are typically made to the better-off among the poor and to established entrepreneurs. Furthermore, borrowers are required to put up collateral, although the collateral in this context is often defined loosely, and the banking staff are allowed some discretion to increase the loan size for reliable borrowers that lack collateral. The BRI also charges net annual effective interest rates of approximately 32%, and allows clients to borrow upto a maximum of Rp 50 million (Johnston and Morduch 2007) . As Takahashi et al (2010) note, although the BRI has an excellent reputation in terms of the number of clients, high repayment rates, and profitability, poor individuals with insufficient collateral and/or those individuals or those whose loan requirements are small, are unable to access credit from BRI. See Hamada (2010) for an overview of the microfinance industry in Indonesia.
Thus, individuals with insufficient collateral, typically the poor, tend to rely on loans from informal moneylenders at high interest rates or from friends and family, whose supply of funds is likely to be limited (Conning and Udry 2007) . Recent studies have questioned whether microcredit programs reduce poverty. Using Indonesian data Takahashi et al (2010) study if microcredit improves the welfare of its clients and whether it helps the poor. They find that although microcredit can potentially contribute to the reduction of intergenerational poverty through schooling investment, its impact on poverty alleviation is limited. Studies from India (Banerjee et al., 2009) and the Philippines (Karlan and Zinman, 2009 ) also find little evidence of a significant impact of microcredit on poverty reduction. Both Banerjee et al (2009) and Karlan and Zinman (2009) use randomized controlled experiments to evaluate the impact of microcredit on poor households. Banerjee et al. (2009) show that in Indian slums there is no statistically significant difference in expenditures per capita and expenditures on education and health for the group that received microcredit. Karlan and Zinman (2009) similarly show that in the Philippines, there is no statistically significant difference in household income, the probability of being under the poverty line, and the quality of food between the treatment and control groups.
Notwithstanding these shortcomings of the microfinance programs for the poor, the literature has also identified large gender differences in access to formal credit markets (Pitt and Khandker, 1998; Hashemi et al, 1996) . It is hypothesized that female borrowers in developing countries face greater constraints in the formal credit markets due to their limited opportunities for wage employment in the formal sector (see Berger, 1989) . They are more likely to be employed in the unorganized, informal sector of the economy, self-employed in small-scale farming, domestic services or petty trading (see Khawari, 2004; Berger, 1989) . Moreover, the share of women borrowers is low in Indonesia"s BRI for example, and has declined from 24% in 1996 (Ravicz, 1999) , to 18% in 2002 (Khawari, 2004) . Previous studies have found a strong positive link between women"s access to credit and the welfare of their household (Sharma, 2002; Chemin, 2003) . In particular, Panjaitan-Drioadisuryo and Cloud"s (1999) study of Indonesian married women who had accessed loans from the Small Farmers Development Program (SFDP), 2 finds that women consistently devote their additional income to more nutritious food, better health care and education for their children. These authors find that women are more creditworthy relative to men, as the program recorded a 17% higher repayment rate relative to BKK (Badan Kredit Kecamatan), which also lends to men. By exploring if there is a gender dimension to borrowing in formal markets, our analysis fills a gap in the literature on credit markets in Indonesia (see previous studies by Okten and Osili, 2004; Panjaitan-Pradisuryo and Cloud, 1999; Gertler et al, 2001) . Gender-induced differences in borrowing behavior arise if potential female borrowers have lower education and income levels relative to males, and a lower attachment to the labor market. Since these factors are typically used by formalsector lenders to assess the creditworthiness of potential borrowers, we expect to observe relatively more females than males borrowing from internal networks.
DATA AND ESTIMATION STRATEGY
The data for this study comes from the Indonesian Family Life Survey (IFL3) conducted in 2000. The IFLS3 is a nationally representative random sample survey, covering thirteen of the 27 provinces, where approximately 83% of the population resides. The data are unique and ideal for our analysis. It contains data on an individual"s economic and labor market characteristics, their household-level demographic characteristics and also detailed information at the individual-level on transfers among family members. Furthermore, there is community-level information on infrastructure, such as the availability of financial institutions, and the quality and accessibility of public facilities in the community.
The analysis in this paper is based on 25,250 adults (aged 15 years and above) for whom complete information is available on our variables of interest. The summary statistics of all the variables used in the analysis are reported in Appendix A. Overall, 34% of the sample received at least one internal loan in the last 12 months prior to the survey. 3 The differences in these descriptive statistics by gender are noteworthy, as discussed in the introduction. We observe that 73% of the sample is aware of at least one source of formal credit (e.g., banks or non-bank institutions like cooperatives and employers) 4 , though the figure is lower among female respondents where we observe only 68% being able to identify a formal source of credit. We note that 13% of these individuals (10% of the sample) made at least one attempt to borrow from a formal credit institution during the year. Questions on borrowing behavior were only asked conditional on knowledge.
While 36% percent of females in our sample borrowed from internal networks, the figure is 30% for males. Relative to males, a smaller proportion of females have knowledge of formal credit sources and borrowed from this source. Females also tend to borrow a much lower amount relative to males. For example, the size of a loan made to females on average is less than half the size of a loan made to males. We note that the data only records the amount of loans received by individuals which may not be the same as the amount that they had asked for. Nevertheless, to the extent that individuals can have multiple borrowing attempts (perhaps from other formal lenders) during the year, the total amount of loans would be representative of the amount required by the respondent. Of all applicants, only 40 applicants (1.6%) made an attempt and did not receive any loan by the end of the year. Unfortunately, no further information is available on these individuals, particularly with regards to whether they stopped after the failed attempt, or whether they attempted to borrow again but did not succeed. In our data we do not observe the interest rates faced by the individual in the formal and informal credit markets nor do we observe the size of internal loans. What we do observe are individuals" demographic, socio-economic characteristics, and residential characteristics. These observables may reflect variations in income, and cost of borrowing from external sources. Furthermore, those individuals with higher income levels, better ability to access information on external borrowing (e.g., those with better work-networks, labor market attachment) will have lower external borrowing costs. While the other demographic characteristics are approximately similar across both females and males, only 11% of the female respondents in our sample are household heads, whereas the figure is 60% in the case of males.
In sub-sections below we describe our econometric strategy. Our analysis consists of two parts. Firstly, we explore the formation of individual expectations of receiving an internal loan. Limited empirical studies exist to give us precedent over what factors influence internal borrowing behavior. We anticipate that the respondent"s individual and economic characteristics and the number of internal networks will influence internal loans. Secondly, we present an econometric model to analyze how the expectation of internal loans affect an individual"s propensity to access information on formal credit opportunities and their likelihood of borrowing from formal markets.
Expected access to internal loans
We first consider the case in which family lenders do not discriminate among borrowers from their family based on their economic characteristics. Hence, an individual"s expectation of receiving an internal loan is a function only of the availability of family members and can be written as:
where d i is a binary variable indicating whether or not the individual received an internal loan/transfer in the last 12 months. Eqn (1) is estimated using a probit model.
On the right-hand side of equation (1), the terms P i and S i denote parental and siblings" characteristics, respectively. A dummy variable is included to indicate if individuals have made any internal loans to family members in the last 12 months. If it is the case that relatively well-off individuals are more likely to be making internal loans/transfers to family members, then (1) for these individuals would be lower. Certain individuals however may naturally expect higher (or lower) access to internal loans. For example, females are more likely to receive internal loans. Their lower attachment to the labor market and their relatively lower levels of income ma y make them more inclined to rely on internal networks for their credit requirements. To account for this, we include a dummy variable for the gender of the respondent. The variable female i takes on a value of 1 for females and 0 otherwise. Finally, X i includes the respondent"s demographic characteristics such as their age, age squared and marital status.
Next we allow individual"s economic characteristics to also influence whether or not they receive internal loans. Hence, we re-write equation (1) to also include the economic characteristics of the respondent as below:
where the term R i denotes a [1 x j] vector of j variables that reflect an individual"s economic characteristics, such as their assets, their educational attainment and their employment status. The effect of these measures on the likelihood of obtaining internal loans is ambiguous. For example, better education, higher assets and better employment reflect individuals" higher repayment ability, which may make family members more likely to lend to them. However, these variables are also likely to increase an individuals" knowledge of formal financial markets, and their ability to access formal sector loans, which makes them less likely to rely on internal loans.
Propensity to seek information on formal(non-family) loan sources
To test the relationship between expected access to internal loan and borrowing behavior in the formal credit markets, we estimate the following equation:
In equation (3), the term k i denotes a respondent"s awareness or knowledge of external credit sources. The term i dˆ refers to the endogenous expectation of receiving an internal loan. Conceptually, borrowing behavior in the formal credit markets take into account the probability of getting internal loans i dˆ. If 0 1   then accessibility to internal loans reduces the gains from searching for external loans, such that individuals would be less likely to know of external loan providers. Furthermore, our raw data suggesting that females are less knowledgeable of external borrowing options would be confirmed if 0 2   . The terms X and R are defined as before, while H denotes additional control variables reflecting an individual"s potential information channels such as spouse"s characteristics, household composition, and residential location. Finally, Z denotes village characteristics to capture the level of development in the respondent"s village.
To provide consistent and efficient estimates of (3), following Newey (1987) we estimate an Amemiya Generalized Least Square (AGLS) estimator (Adkins, 2008; Maddala, 1983) . This estimator provides a consistent estimator of the standard errors for subsequent hypothesis testing of the parameters. The estimation procedure involves estimating a series of probit models (see for details). For example, access to internal loans is estimated as a function of parental and sibling characteristics (instruments) plus all the exogenous variables in (3). The residual and predicted values are then saved to be used in the next stage of the estimations. Specifically, a probit model with dependent variable k is estimated as a function of all covariates as before and the saved residual term. The purpose of this step is to obtain the coefficient on the residual term and the covariance matrix of the coefficients of the remaining covariates. Subsequently, another probit model is estimated with dependent variable k as a function of i dˆ (the endogenous probability of getting internal loans and which is estimated from the linear model in the first stage), exogenous variables and the residual term. The point of this regression is to obtain the difference of the coefficients on the residuals and i dˆ to be used as part of a correction term, which will form the "weights", in the AGLS estimator of (3). 
Propensity to apply for loans from formal credit institutions
Would an individual"s expectation of receiving internal loans reduce their propensity to borrow from formal institutions? Recall that we are faced with a sample selection problem, as only those individuals who could identify a formal credit source (k i =1) were asked further questions on borrowing behavior. For instance, individuals whose credit requirements are high may prefer to borrow from formal lenders and will seek out information on formal credit options. To address this issue, we estimate a censored probit model, where we use village-level characteristics to satisfy the exclusion restrictions. The justification for using these instruments is that the infrastructure conditions at the village-level reflect the local information networks, but do not directly influence an individual"s decision to borrow in the formal credit market.
The estimation results from the selection models find evidence for non-random selection conditional on covariates, with positive correlation coefficients between the error terms of selection and outcome equations at the 5% significance level. 6 However, this selection was driven by the distinct behavior of male and female respondents in a pooled sample, and disappears when we estimate the model separately by gender. The probability that the unobservable-driven selection is negligible is 43% and 77% for males and females respectively, and both are much larger than the critical threshold of 5%. Thus, the outcome (borrowing) equation can be estimated on the knowledgeable population disaggregated by gender.
To test the relevance of internal loans on external borrowing propensity, we estimate
Where b i is a binary variable that takes a value of 1 if individual i made at least one external borrowing attempt(s) (regardless of outcome) in the last 12 months. Equation (4) is also estimated using AGLS.
We are also interested in the issue of whether internal loans are typically used for specific purposes such as for non-business related activity. In other words, is it the case that the expectation of internal loans has little effect on external borrowing behavior for business purposes? In the survey, respondents were asked to identify what they intended to do with their loans from an array of possibilities. One of these possibilities is "borrowing for business". We categorize the variable b into: (i) bb if any loan was intended for business-purposes; and (ii) bn if all loans were for non-business purposes, such as to purchase household goods, pay for ceremonial occasions and daily expenses. Equation (4) is re-estimated with these new dependent variables. In estimating (i), i.e., borrowing for business, those borrowing for non-business purposes are excluded from the sample so that we compare only borrowers for business against nonborrowers. We note that 71% of loans received by female borrowers are non-business loans, while for male borrowers this share is only slightly lower at 67%. Finally, we test the impact of receipt of internal loans on the size of formal sector loans. OLS regressions are therefore estimated on the log scale of these amounts. 7 The covariates are those used in the borrowing equation (4).
RESULTS
Our main estimation results are presented in Tables 1-3 . In Table 1 , we report probit coefficients and marginal effects for the likelihood of accessing internal loans conditional on parent and sibling characteristics, calculated at (gender-specific) sample means. In Table 2 , we report the coefficients and marginal effects for the expectation of accessing an internal loan conditional on an individual"s economic characteristics. In Table 3 , we report the coefficients for i dˆ for equations (3) and (4), and the loan amount. As our main focus is on the role of internal loans on borrowing behavior, we report the full set of results in Appendix B.
Initially, we estimated equations (1) and (2) for the full-sample, but found the poolability assumption restrictive. The poolability refers to the assumption that differences between male and female borrowing behavior can be sufficiently captured by a dummy variable for gender. However, the slope estimates are also different for males and females in the sample. In the probit model, the slope coefficients ] ,
[   and scales (overall variance) are inseparable such that differences in either the coefficients or scales, or both, would influence the size of the estimates.
8 Thus, we estimated the equations separately for males and females, and we computed the predictions based on these estimates. From Table 1 , we observe that for an "average" male or female, parental characteristics have a minor effect on expectations of receiving an internal loan. In contrast, the characteristics of non-coresiding siblings are significant determinants of the likelihood of receiving internal loans and transfers. Our analysis indicates that females who have economically active siblings and/or those who are in close contact with their siblings have a greater expectation of receiving internal loans. For males, only the latter effect is statistically significant. However, females with no siblings tend to find it more difficult to obtain internal loans than males in the same situation. We observe that the marginal effect for absence of siblings is slightly larger for females than for males. Compared to females with siblings, those without siblings are 15 percentage points less likely to have access to internal loans.
Interestingly, there is a positive relationship between provision and receipt of internal loans.
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A priori we would expect that individuals making loans to family members are relatively wealthier members of families, so it is surprising that they are also more likely to receive loans. The positive relationship, however, suggests that family networks may act as a consumption-smoothing mechanism between its members. Both of these conditions appear to suggest that family members may face similar economic constraints. Married individuals are found to have lower expectations of transfers from their own families relative to respondents in the unmarried or widowed categories. Finally, the effect of age is non-linear, so that the expectation of receiving internal loans decreases until the age of 61 years for males and 64 years for females. In particular, the elderly are more reliant on monetary transfers from family members to finance their consumption. Table 2 presents results with individual"s economic characteristics included in the access to internal loans model. The Log-likelihood Ratio (LR) test of joint restriction that economic characteristics are irrelevant is rejected with ample evidence (i.e., p-value of zero). For both males and females, the provision of loan remains positively related to the receipt of loans, controlling for wealth. However, independent wealth effect is negatively correlated with expectations of access to internal loan. For male respondents, the economic factors act to lower expectations of internal loans. For instance, relative to males with no education, those with Junior High levels of education have lower expectations of receiving an internal loan. For females, on the other hand, while higher wealth and employment status lower expectations of internal loans, higher educational attainment tends to increase their expectations of an internal loan. One possible explanation for this is to do with a J-shaped nexus between education and labor supply for Indonesian women (Widarti, 1998) . Other studies using Indonesian data also provide evidence of a non-linear effect of education on working hours (Kim and Aassve, 2006) . They find that for less than six years of schooling, there is a positive effect of education on hours worked for females, while for more than six years of schooling, higher education implies reduced hours worked. Hence, it is possible that the women in our sample are better educated, but non-participation in the labor market may restrict their ability to access loans in formal credit markets, thus increasing their reliance on loans from family members. Figure 1 plots the distributions of expected access to internal loans separately for males and females. The gender differences in borrowing behavior are noteworthy, with the distributions for males being more spread out (i.e., have larger variance), while those for females are relatively concentrated around the mean. However, in each group, the expectations of internal loan unconditional and conditional of economic characteristics track one another quite closely, particularly for females. Table 3 presents the estimation results for equations (3) and (4) and loan amount equation. According to Table 3 , better access to internal loans does not lower an individual"s propensity to seek out formal credit. Instead, our results indicate that accessibility to internal loans: (i) increases the propensity of individuals to search for external loan sources; (ii) increases the propensity to borrow among females, particularly for non-business purposes; and (iii) increases the amount borrowed by males by an average of Rp.5,400 (2000US$0.67, calculated at the sample mean of Rp.326,553 or 2000US$40) , for a one percentage point increase in i dˆ. Thus, our results suggest that the two loan sources are "complementing" one another.
One possible explanation for this may be that our measure of access to internal loans does not sufficiently capture the amount obtainable from internal networks. For instance, we take into account the extent of internal networks. However, it is possible that although individuals from large families have many potential lenders, these lenders can only lend a small amount, even cumulatively. If these individuals require larger loans they then have to borrow from formal credit sources. The dataset has information on the size of the internal loan, but there are many missing values. To summarize the other results of formal credit activities in the knowledge equation, we note that educated individuals and those in the workforce are more likely to be aware of formal credit markets. Wealthier individuals and those actively involved in community activities are also more likely to be aware of formal providers. These results are not surprising. Employment and community participation also has strong positive effects in the borrowing equation for both males and females. Disaggregating formal sector borrowing by the purpose of the loan, we observe, unsurprisingly, that educated and self-employed individuals are more likely to borrow for business purposes. Consumption loans are more likely for individuals from female-headed households. Our analysis shows that for females, being employed in government jobs improves access to formal credit markets. This may be because they have better opportunities for obtaining loans and can ask for larger-sized loans. Education is another important factor that increases the likelihood of receiving larger loans.
FIGURE 1. EXPECTATIONS OF INTERNAL LOAN

PREDICTIONS
In this section, we use the estimated equations to assess the education strategy. To isolate the role of education, the effects of other socio-demographics were held constant at reference levels. Table 4 summarizes the characteristics for the reference male and female. Except for location and province, the levels were selected based on sample means or the majority case for binary variables. There is little dispute that internal loans have desirable properties from the borrower"s perspective (e.g., they may not require collateral, there may be some repayment flexibility and the interest rates on borrowing may be low or have no interest requirement). However, since internal loans are not always available, policies that aim to improve access to formal credit markets would allow people to maintain their consumption pattern. Education in particular can be part of a strategy to increase an individual"s knowledge of formal borrowing opportunities and improve their creditworthiness.
The interactions between knowledge of formal sector borrowing sources, expected access to internal loans, and education levels are depicted in Figure 2 . As the reference individuals are effectively the "average" male or female, the slope at each point is effectively the marginal effects of expected access to internal loan on the likelihood of an external loan for individuals with different education levels. As expected, education generally increases knowledge of formal credit markets. In the male sample, less educated males, particularly those with no schooling, who expect to have higher access to internal loans, also have a high probability of seeking out formal sector loans. The lines get flatter at higher education levels, reaching a level close to one, suggesting that higher education reduces the role of internal networks on formal borrowing activities. At the mean dˆ level of 40%, the marginal effects range from a large value of 0.32 for males with no schooling to 0.05 for males with a college education. For females, the influence of internal loans is largely independent of education levels, but as in the case for males, there is a gradient for those with no schooling. At the dˆ level of 40%, the marginal effect for females with no schooling is 0.09. A comparison of the left and right panels of Figure 2 shows us the extent of the gender gap. In particular we observe females having a lower propensity of having knowledge of formal credit markets compared to males at any education level.
FIGURE 2. RESPONDENT's EDUCATION AND KNOWLEDGE OF EXTERNAL LOAN SOURCES, ACCESS TO INTERNAL LOANS
Note: each line represents the knowledge propensity for the reference individual. Figure 3 depicts the interactions between borrowing activities and expected access to internal loans for respondents of different education levels. The distinct trend in female and male borrowing behavior is clear. For males, there is a modest negative relationship between dˆ and borrowing for business purposes. Among females, we note that the relationship between external borrowing and dˆ is positive. Furthermore, borrowing by females is more sensitive to dˆ than otherwise similar males (as suggested by steeper lines). We speculate that one explanation for this may be because internal networks improve a female respondent"s access to information on formal credit markets.
In Figure 3 , the lowest line, for both types of loans and for both males and females, are referring to those with no formal schooling. This suggests that education is crucial in influencing access to formal credit institutions. Females with no schooling have a very low probability of borrowing for business purposes. It is worth noting that better educated females have a substantially higher probability of borrowing in formal markets, even relative to reference males with a college education.
Borrowing for non-business purposes by male respondents is insensitive to their expectations of internal loans. For females, just as in the case of business loans, we find that the propensity to borrow in the formal sector increases with greater expectations of access to internal loans. Upward sloping curves are consistent with the loan sources being complements. However, as we observe, the lines are flatter for higher educated females (senior high or college graduates). In other words, education reduces a female respondent"s dependency on internal loans. no school primary junior high senior high college
In this paper using data from Indonesia, we analyzed the relationship between access to internal loans and borrowing behavior in the formal credit market. For some individuals, specifically those with high expectations of receiving an internal loan, the requirement for external loans may be expected to be secondary. We test this prediction and analyze external loan activities for different levels of access to internal loan.
The main results from our analysis can be summarized as follows: First, we note gender differences in borrowing behavior. Specifically we find that access to internal loans is different for male and female respondents, with females having a higher expectation of receiving internal loans compared to males. There is some support for consumption-smoothing among family members, as we observe recipients of internal loans also being providers of internal loans. However, even among family members, we find that the economic characteristics of the borrowers play a crucial role in their likelihood of receiving an internal loan. Empirically we find that access to internal loans does not adversely affect an individual"s propensity to seek credit in the formal market. On the other hand, the expectation of internal loans increases the likelihood of improving information on formal credit sources, particularly for males. Furthermore, we find that the borrowing propensity in formal credit markets for males is not affected by their expected access to internal loans, and also increases the size of the amount that they borrow in the formal sector. For females, the pattern is different, with expectations of an internal loan increasing the propensity to borrow. We also note that the borrowing propensity of females in formal credit markets is positively related to their ability to access internal loans. This positive relationship suggests that loans from internal networks and the formal credit market act as complements rather than substitutes.
Several policy implications flow from our study. Firstly, the benefits of having microcredit programs targeted at women have been successfully demonstrated in the case of Bangladesh, India and Bolivia. Our study has established large gender differences in respondent"s ability to identify formal sector credit institutions, with employed women in particular having better access to formal credit facilities. This suggests that formal sector lenders face large screening and monitoring costs, and therefore prefer lending to employed women to ensure regular repayments. The introduction of a microcredit program modelled along the lines of Bangladesh"s successful Grameen Bank would reduce informational asymmetries. The microcredit programs can be implemented through community programs like sponsorship of women"s group and having field workers (could be the women themselves who have been successful) to monitor performance. For example, microcredit institutions typically use a group-lending mechanism, replicating the village-lending tradition, which relies on self-formed groups to minimize asymmetric information problems, through the use of peer-screening, social pressure and peer-monitoring. Furthermore, the small regular repayment schedules imposed by microcredit institutions allow women to partition their commitments into manageable levels. Similarly, dynamic incentives, which reward good credit history in the form of possibilities for larger loan amounts in future, ensures continuing creditworthiness of their borrowers.
Secondly, we note that contingent on knowledge of formal sector institutions, a relatively higher proportion of women borrowed from informal credit sources. From our descriptive statistics we observe that 30% of the female respondents borrowed for business purposes and approximately 14% of women work in unpaid family business.
This highlights an entrepreneurial spirit among Indonesian women, and indicates perhaps an unmet need for credit. The implementation of microcredit programs along the lines described above would be welfare-enhancing under these circumstances.
Finally, our study has highlighted the important role of education and social networks. Our results show that at any education level, females have a lower likelihood of having knowledge of formal sector credit markets compared to males. Policy initiatives to promote education will have the effect of improving knowledge of formal credit markets, which in turn may lower demand for internal loans and subsequently close the gender gap in access to formal credit markets. 3. In our dataset, information on transfers between coresiding family members is not available. Moreover, these types of transfers are difficult to record anyway as they happen regularly. Hence, for the rest of the paper internal networks refer to noncoresiding family members. We use the terms internal loans and internal transfers interchangeably as it is not possible to distinguish between transfers requiring compulsory repayment and those without compulsory repayment schedule from the questionnaire. Internal transfers can be seen as a form of internal loan with negative interest rates.
4. The specific question in the survey asks "Other than family/friends do you know of a place where you can borrow money?" Those individuals who answered "yes" to this question are defined as being "knowledgeable". Knowledgeable individuals were then asked a series of questions on their borrowing history. Respondents who answered "no" (K=0) were not asked any further questions on credit markets.
5. The model is estimated in STATA using ivprobit routine by Harkness (2004) which implements AGLS using Maximum Likelihood.
6. These results are not presented here but are available from the authors on request.
7. Only up to three borrowing activities can be recorded. Our data indicates that 72% of borrowers had made one attempt to borrow, and 96% had at most three attempts.
8. The test used to determine the plausibility of pooling was based on log-likelihood comparisons following Swait and Louviere (1993) . For instance, to achieve poolability of the amended model, variables for males have to be scaled by 0.88. The test for equality in parameters cannot be rejected following chi-sq distribution with 27 degrees of freedom (p-value of 0.6) and the test for equality in scale is rejected with ample evidence.
9. Information on the exact pair of provider and recipient is not available. Hence, the provision of loans can be to any other family members, including the respondent. 
